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CLAIMS 

What is claimed is: 

1 . A method for interpolating pixel parameters based on a plurality of vertex values, 
the method comprising: 

while in a setup mode, generating a plurality of differential geometric values based on the 
plurality of vertex values, wherein the differential geometric values are 
independent of a parameter slope between the plurality of vertex values; 
while in a calculation mode, for each of a plurality of pixels: 

determining a first geometric value and a second geometric value based on a pixel 
value, the plurality of vertex values and the differential geometric values; 
and 

determining a pixel value for each of the plurality of pixels based on a vertex 
parameter value, the first geometric value and the second geometric value. 

2. The method of claim 1 further comprising: 

while in the setup mode, writing the plurality of differential geometric values to a 
temporary buffer; and 

while in the calculation mode, reading the plurality of differential geometric values from 
the temporary buffer for the calculation of the pixel value for each of the plurality 
of pixels. 



CHICAGO/#!071354.3 



18 



3. The method of claim 1 wherein the pixel value is further determined based on the 
first geometric value adjusted by a first differential value and the second geometric value is 
adjusted by a second differential value. 

4. The method of claim 3 wherein the plurality of vertex values includes a first 
vertex value, a second vertex value and a third vertex value. 

5. The method of claim 4 wherein the step of determining the pixel value further 
comprises: 

combining the first vertex value, the first geometric value adjusted by the first differential 
value and the second geometric value adjusted by the second differential value. 

6. The method of claim 4 wherein the plurality of differential geometric values 
includes a first differential geometric value and a second differential geometric value, the step of 
generating the first geometric value includes: 

determining the sum of the product of a first difference and the first differential geometric 
value and the product of a second difference and the second differential geometric 
value, wherein: 

the first difference is the difference between a first_plane pixel parameter and a 

first_plane zero_vertex parameter; 
the first differential geometric value is the difference between a second_plane 

zero_vertex parameter and a second_plane second__vertex parameter; 
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the second difference is the difference between the second_plane pixel parameter 

and a second_plane zero_vertex parameter; and 
the second differential geometric value is the difference between the first_plane 

zero_vertex parameter and a first_plane secondvertex parameter. 

7. The method of claim 6 wherein the plurality of differential geometric values 
includes a third differential geometric value, the step of generating the second geometric value 
includes: 

determining the sum of the product of the first difference and the third differential 
geometric value and the product of the third difference and the fourth differential 
geometric value, wherein: 

the third differential geometric value is the difference between a second_plane 
first_vertex parameter and the second_plane zero_vertex parameter; and 

the fourth differential geometric value is the difference between a first__plane 
firstjvertex parameter and the first j>lane zero_vertex parameter. 

8. The method of claim 7 wherein the first differential value is the difference 
between a second vertex value and the first vertex value, the difference divided by a twice_area 
value and the second differential value is the difference between a third vertex value and the first 
vertex value, the difference divided by a twice_area value. 

9. The method of claim 8 wherein the twice_area value is a difference between a 
product of a difference between the first_plane secondjvertex parameter and the first_plane 
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zero_vertex parameter and a difference between the second_plane first_vertex parameter and the 
second_plane zero_vertex parameter and a product of a difference between the first_plane 
zero_vertex parameter and the first_plane first_vertex parameter and a difference between the 
second jslane zero_vertex parameter and the second_plane second_vertex parameter. 
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10. An apparatus for interpolating pixel parameters based on a plurality of vertex 
values, the apparatus comprising: 
a processor; 

a temporary buffer operably coupled to the processor; and 

a memory operably coupled to the processor, the memory storing a plurality of 
executable instructions such that the processor, in response to the executable 
instructions: 

while in a setup mode, generates a plurality of differential geometric values based 
on the plurality of vertex values, wherein the differential geometric values 
are independent of a parameter slope between the plurality of vertex 
values; 

while in a calculation mode, for each of a plurality of pixels: 

determines a first geometric value and a second geometric value based on 

a pixel value, the plurality of vertex values and the differential 

geometric values; and 
determines a pixel value for each of the plurality of pixels based on a 

vertex parameter value, the first geometric value and the second 

geometric value. 



11. The apparatus of claim wherein the processor, in response to the executable 



instructions: 



while in the setup mode, writes the plurality of differential geometric values to a 
temporary buffer; and 
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while in the calculation mode, reads the plurality of differential geometric values from 
the temporary buffer for the calculation of the pixel value for each of the plurality 
of pixels. 

12. The apparatus of claim 10 wherein the processor, in response to the executable 
instructions, determines the pixel value based on the first geometric value adjusted by a first 
differential value and the second geometric value adjusted by a second differential value. 

13. The apparatus of claim 12 wherein the processor, in response to the executable 
instructions further includes determining the pixel value by summing the vertex parameter value, 
the first geometric value adjusted by the first differential value and the second geometric value 
adjusted by the second differential value. 

14. The apparatus of claim 12 wherein the processor, in response to the executable 
instructions determines the first differential value as the difference between a second vertex 
value and a first vertex value, the difference divided by a twice_area value and the second 
differential value is the difference between a third vertex value and the first vertex value, the 
difference divided by the twice_area value. 

15. The apparatus of claim 15 wherein the twice_area value is a difference between a 
product of a difference between a first_plane second_vertex parameter and a first_plane 
zero_vertex parameter and a difference between a second__plane first_vertex parameter and a 
second_plane zero_vertex parameter and a product of a difference between a first_plane 
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zero_vertex parameter and a first_plane firstjvertex parameter and a difference between the 
secondjplane zero_vertex parameter and a second j>lane second_vertex parameter. 

16. The apparatus of claim 10 wherein the processor, in response to the executable 
instructions: 

generates the first geometric value by the sum of the product of a first difference and a 
first differential geometric value and the product of a second difference and a 
second differential geometric value, wherein: 

the first difference is the difference between a first_plane pixel parameter and 

first_plane zero_vertex parameter; 
the first differential geometric value is the difference between a second_plane 

zero_vertex parameter and a second__plane second_vertex parameter; 
the second difference is the difference between the second _plane pixel parameter 

and a second_plane zero_vertex parameter; and 
the second differential geometric value is the difference between the first_plane 

zero_vertex parameter and a first _plane second_vertex parameter; and 
generates the second geometric value the sum of the product of the first difference and a 
third differential geometric value and the product of the third difference and a 
fourth differential geometric value, wherein: 

the third differential geometric value is the difference between a second_plane 
firstjvertex parameter and the secondjplane zero_vertex parameter; and 

the fourth differential geometric value is the difference between a first_plane 
first_vertex parameter and the first_plane zero_vertex parameter. 
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17. The apparatus of claim 10 further comprising: 

a shader operably coupled to the processor such that the shader is capable of 
receiving the plurality of pixels and generates a plurality of display pixels; 
and 

a frame buffer coupled to the shader such that the frame buffer receives the 
plurality of display pixels therefrom. 
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18. A method for interpolating pixel parameters based on a plurality of vertex values, 
the method comprising: 

receiving a zero vertex value; 
receiving a first vertex value; 
receiving a second vertex value; 

generating a first differential geometric value and a second differential geometric value in 
relation to the zero vertex value and the second vertex value, wherein the first 
differential geometric value and the second differential geometric value are 
independent of a parameter slope between the zero vertex value and the second 
vertex value; 

generating a third differential geometric value and a fourth differential geometric value in 
relation to the first vertex value and the second vertex value, wherein the third 
differential geometric value and the fourth differential geometric value are 
independent of a parameter slope between the first vertex value and the second 
vertex value; 

writing the first geometric value and the second geometric value to a temporary buffer. 



19. The method of clam 18 wherein the zero vertex value includes a first_plane 
zero_vertex parameter and a second_plane zerovertex parameter, the first vertex value includes 
a first_plane first_vertex parameter and a second_plane first_vertex parameter, and the second 
vertex value includes a firstjlane second_yertex parameter and a second_plane second_vertex 
parameter. 
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20. The method of claim 1 8 further comprising: 

reading the first differential geometric value and the second differential geometric value 
from the temporary buffer; and 

on a pixel by pixel basis, determining a pixel value for each of a plurality of pixels based 
on a vertex parameter value, a first geometric value and a second geometric value, 
wherein the first geometric value and the second geometric value are determined 
based on the first differential geometric value, the second differential geometric 
value, the third differential geometric value and the fourth differential geometric 
value. 

21. The method of claim 21 wherein the step of determining the pixel value further 
includes the pixel value based on a first differential value and a second differential value. 

22. The method of claim 21 wherein the pixel value is determined based on the 
product of the first differential value and the first geometric value combined with the product of 
the second differential value and the second geometric value combined with the vertex parameter 
value. 



CHICAGO/#I071354.3 



27 



23. A method for interpolating pixel parameters based on a plurality of vertex values, 
the method comprising: 

operating in a setup mode and while in a setup mode: 

generating a plurality of differential geometric values for the plurality of vertex 
values based on a zero vertex value, a first vertex value and a second 
vertex value, wherein the plurality of differential geometric values are 
independent of a parameter slope between the plurality of vertex values; 
writing the plurality of differential geometric values to a temporary buffer; and 
switching to a calculation mode and while in a calculation mode: 

reading the plurality of differential geometric values from the temporary buffer; 
and 

determining a pixel value for each of a plurality of pixels based on a first 
geometric value adjusted by a first differential value and the second 
geometric value adjusted by a second differential value such that the pixel 
value is determined based on the product of the first differential value and 
the first geometric value combined with the product of the second 
differential value and the second geometric value combined with the first 
vertex value, wherein the first geometric value and the second geometric 
value are determined with respect to the plurality of differential geometric 
values. 

24. The method of claim 23 wherein the step of generating the first geometric value 
includes: 
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determining the sum of the product of a first difference and a first differential geometric 
value and the product of a second difference and a second differential geometric 
value, wherein: 

the first difference is the difference between a first_plane pixel parameter and 

first_plane zero_vertex parameter; 
the first differential geometric value is the difference between a second_plane 

zero_vertex parameter and a second_plane second_vertex parameter; 
the second difference is the difference between the second _plane pixel parameter 

and a second_plane zero_vertex parameter; and 
the second differential geometric value is the difference between the first_plane 

zero_vertex parameter and a first_plane second_vertex parameter; and 
determining the sum of the product of the first difference and a third differential 
geometric value and the product of the third difference and a fourth differential 
geometric value, wherein: 

the third differential geometric value is the difference between a second_plane 
first_vertex parameter and the second_plane zero_vertex parameter; and 

the fourth differential geometric value is the difference between a firstjlane 
first_vertex parameter and the first_plane zerovertex parameter. 

25. The method of claim 24 wherein the first differential value is the difference 
between a second vertex value and the first vertex value, the difference divided by a twice_area 
value and the second differential value is the difference between a third vertex value and the first 
vertex value, the difference divided by a twice_area value. 
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26. The method of claim 25 wherein the twice_area value is a difference between a 
product of a difference between the first_plane second_vertex parameter and the first_plane 
zero_vertex parameter and a difference between the second_plane first_vertex parameter and the 
second_plane zerovertex parameter and a product of a difference between the first_plane 
zero_vertex parameter and the first__plane first_vertex parameter and a difference between the 
second_plane zero_vertex parameter and a second_plane second_vertex parameter. 



CHICAGO/^ 107 1354.3 



30 



